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Tom tat

Muc tiéu: Nghién ciru bao ché hé phan tan ran nano nham lam ting sinh kha dung cua thude
kho tan-tmg dung cho thudc diéu trj lodng xwong va nghién ctru giai thich co ché 1am ting toc
d6 hoa tan cua hé phan tan rin (HPTR) nay. Phwong phap nghién ciru: Phuong phap nong
chay dugc dung dé bao ché HPTR. Tdc d6 giai phong ciia hoat chat duge khao sat trong moi
truong thir pH 1,2 va pH 6,8. CAu tric tinh thé cta thude duoc khao sat bang phuong phéap nhiét
vi sai (differential scanning calorimetric) va nhiéu xa bot tia X (powder X-ray diffraction). Bén
canh d6, phuong phap phan tich kich thudc hat nano va do goc tiép xtic cia HPTR ciing dugc
ding dé giai thich co ché lam ting toc d6 hoa tan ctia hoat chat. Két qua: Trong méi trudng pH
1,2 va pH 6,8, tc do giai phong hoat chat tir HPTR gia ting déng ké khi so sanh véi toc do giai
phong cua hoat chat ban dau. Phuong phap bao ché da lam thay doi cdu trac tinh thé ciia hoat
chat mot phan chuyén sang dang vo dinh hinh va 1am cho tinh chét ctia thudc trd nén tham uét
hon. Kich thuéc hat ctia hoat chét giam xudng kich thudc nano khi HPTR duoc phan tan trong
moi truong thir. Két ludn: Nghién ciru nay di thanh cong trong viéc bao ché ra HPTR nano
bang phuong phap noéng chay nhiam lam ting sinh kha dung ctia thude kho tan thong qua co ché
thay d6i cdu trac tinh thé, giam kich thudc hat va ting tinh thdm w6t ctia hoat chét.

Tir khéa: hé phan tan ran, thuéc kho tan trong nuée, toc dé hoa tan.

Abstract
NANO-SIZED SOLID DISPERSION OF A POORLY WATER-SOLUBLE DRUG

Tran Truong Dinh Thao, Tran Ha Lien Phuong, Tran Nghia Khanh, Vo Van Toi
International University — Vietnam National Universities, Ho Chi Minh City

Purposes: Aims of this study are dissolution enhancement of a poorly water-soluble drug
by nano-sized solid dispersion and investigation of machenism of drug release from the solid
dispersion. A drug for osteoporosis treatment was used as the model drug in the study. Methods:
melting method was used to prepare the solid dispersion. Drug dissolution rate was investigated
at pH 1.2 and pH 6.8. Drug crystallinity was studied using differential scanning calorimetric and
powder X-ray diffraction. In addition, droplet size and contact angle of drug were determined to
elucidate mechanism of drug release. Results: Drug dissolution from the solid dispersion was
significantly increased at pH 1.2 and pH 6.8 as compared to pure drug. Drug crystallinity was
changed to partially amorphous. Also dissolution enhancement of drug was due to the improved
wettability. The droplet size of drug was in the scale of nano-size when solid dispersion was
dispersed in dissolution media. Conclusions: nano-sized solid dispersion in this research was a
successful preparation to enhance bioavailability of a poorly water-soluble drug by mechanisms
of crystal changes, particle size reduction and increase of wet property.

Keywords: solid dispersion, poorly water-soluble drug; dissolution.
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1. PAT VAN PE

Trong vai thap nién gan day, cac duoc chat
m&i c6 nhiéu trién vong trong diéu tri cac bénh
gy anh hudng 16n d&én sic khoe con ngudi
duoc nghién ctru tong hop ngay cang nhiéu.
Tuy nhién, da s6 cac chat nay gap phai van dé
d6 tan thap. Pay 1a 1 yéu t gay kho khan cho
viéc phat trién cong thirc phong thich thude
6 kiém soat vi néu do tan cua dugc chit thép
sé lam cho thudc kho phong thich dan dén
sinh kha dung thip hodc qua trinh phong thich
thudc qua kéo dai, gy anh huong dén hiéu
qua diéu tri.

Thong thuong, cac thude kho tan bi gisi
han boi tdc d6 hoa tan vi cau trac tinh thé
ctiia chung [1]. Dang bao ché HPTR 1a mot
xu huéng nghién ctru méi phd bién trén thé
giéi gan day nham giai quyét van dé ting do
tan cua cac dugc chat kho tan bang cach thay
do6i cau tric tinh thé ciia cac thudc nay sang
dang v6 dinh hinh [2-6]. Mot HPTR thuong
bao gdm duoc chat khé tan va mot chat mang
than nudc. Trong mot vai trudng hop can thiét,
cac chit dién hoat hodc cac chit co kha nang
lam tang d¢ hoa tan cua dugc chét ¢6 thé duge
thém vao cong thirc nham muc dich gia ting
d6 tan cua dugc chat. Hai phuong phap bao
ché chinh ciia HPTR 14 phuong phap dung moi
(solvent method) va phuong phap nong chay
(melting method) [7]. Trong nghién ctu nay
HPTR nano dugc bao ché bang phuwong phap
néng chay va ap dung lam ting toc d6 hoa tan
cho mét thude diéu tri lodng xwong mai (LX).
Qua d6 1am tang sinh kha dung, hiéu qua diéu
tri ctia thudc nay. Ngoai ra, co ché giai phong
hoat chit ciing duoc nghién ciru dé giai thich
cho viéc thudc phong thich nhanh hon trong
HPTR so véi nguyén liéu ban dau chua duoc
bao ché.

2. PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu: Hydroxypropyl methyl
cellulose 6 cps (HPMC) dugc mua tu
Cong ty Shin-Etsu Chemical (Nhat Ban).
Polyethylene glycol 6000 (PEG) dugc mua

tr Cong ty Sanyo (Nhat Ban). Poloxamer
407 (POX) dugc mua tu Cong ty BASF
(btrc). Brij® 98 dugc mua tir Cong ty Sigma-
Aldrich (M¥). Gelucire® 44/14 (GUC) va
Cremophor® RH40 (CRH) dugc mua tu
Cong ty Gatteffosse (Phap). Tween® 80
dugc mua tir Cong ty Shinyo Pure Chemicals
(Nhat Ban).

2.2 Phwong phap

2.2.1. Diéu kién sic ky long hi¢u néing cao

Néng do LX duoc xac dinh bfmg hé théng
sic ky 1ong hiéu ning cao (Water, M¥) v&i cot
phan tich Luna 5u C18 (150x4,6 mm). Pau
do UV duoc thiét 1ap & budc song 254 nm.
Pha dong bao gdém acetonitrile va nudc (ti
1é 1:1) dugc diéu chinh véi téc do Iml/phit.
Toan bo dung moi dugc loc qua mang loc 0,45
uM (Millipore Corp., Bedford) va loai bot khi
trude khi sit dung. Trong mdi dot bom mau,
20 pL mau can phan tich dugc tiém vao hé
théng sic ky 1ong hiéu ning cao.

2.2.2. Phwong phap thir dj tan

Mot luong du thudc LX duoc dung trong
ong tuyp chira 1 ml cdc méi truong khac
nhau nhu nudc cat, pH 1,2, pH 6,8 va hon
hop ta dugc trong nudc (5% ta duoc). Hon
hop thude va méi truong duge tron déu bang
may lac tuyp (vortexer) va cac tuyp nay duoc
dat trong bé lic c6 diéu nhiét tai 37°C, tdc
d6 lac 100 rpm trong 24 gid. Cac miu trong
tuyp sau dé duoc loc qua mang loc 0,45 uM
va pha lodng dé xac dinh ndng d6 thudc bang
phuong phap HPLC.

2.2.3. Bao ché HPTR

HPTR duoc bao ché bing phwong phap
nong chay. Trudc tién, PEG va Brij® 98 duoc
dun nong chay tai 100°C. Thudc duoc phan
tan trong hon hop polyme nong chay va dugc
khudy trong 10 phit cho thudc hoan toan tan
chay trong polyme. HPMC tiép tuc duoc phan
tan trong hdn hop noi trén va khudy cho dén
khi HPMC hoan toan truong phong. Toan bd
hdn hop néng chay nay duge dong lanh & nhiét
do - 27°C trong 1 gid. Mau nay sau d6 dugc
nghién va ray qua rdy 250 um. Ti 18 cac ta
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duoc duoc thiét 1ap véi ti 16 thude: PEG: Brij®
98: HPMC = 1: 2: 0,3: 1.

2.2.4. Phwong phdp thir toc dé gidi phong
hoat chit

Can mot luong HPTR tuong duong 100 mg
thuéc LX va cho vao méi truong thir toe do
hoa tan. May thir 46 hoa tan DST-810 (Labfine,
Seoul, Han Quéc) dugc dung dé xac dinh tdc
d6 phong thich cua hoat chét trong 900 ml méi
truong pH 1,2, pH 6,8 tai 37 °C dung canh
khuay & toc do quay 50 vong/phut. Tai cac thoi
diém 10, 20, 30, 45 va 60 phut, 1 ml mau duoc
rit ra va thay thé bang mét luong dung dich
moi trudng twong tmg. Mau rat ra duoc dung
dé xac dinh toc d6 phéong thich ciia hoat chat
bang phuong phap sic ky long HPLC.

2.2.5. Phwong phap phan tich nhiét vi sai

Nguyén liéu thd cua thudec LX (chua qua
qua trinh bao ché bang HPTR), PEG, va HPTR
da bao ché duoc phan tich véi may do nhiét vi
sai (TA Instruments, Model 2910, M¥y). Mot
lugng nhé mau (0,2-0,5 mg) dugc can trong
xoong nhom (aluminum pan). Pong thoi, mot
xoong nhom tréng duge dung lam mau dbi
chiéu. Khi lam sach duoc dung 1a khi nito. Cac
mau dugc dun noéng tir 20 dén 200°C véi toc
dd dun nong 10°C /phat.

2.2.6. Phwong phdp nhiéu xa bét tia X

Cac mau di dugc dung phan tich véi
phuong phéap phan tich nhiét vi sai cling dugc
phan tich bang phuong phap nhiéu xa bot tia
X dé xé4c dinh c4u trac tinh thé ciia thude. Céc
mau dugc quét trong cac budc 0,02° trong
khoang tir 5° dén 60° (goc nhidu xa 20) véi
toc d6 1 gidy/bude v6i may nhiéu xa D5005
diffractometer (Bruker, Ptrc).

2.2.7. Do géc tiép xiic

Nguyén liéu thudc thé va HPTR d3 bao ché
duogc do goc tiép xtic va so sanh. Cac miu duoc
hoa tan trong con va diclomethane (ti 1& 1:1)
v6i 5% ndng do thude trong dung moi. Sau d6
dung dich nay dugc bao trén tim ban dan silic
v6i toe do 3000 vong/phut trong 30 gidy véi
may quay Head-Way PM101DT-R485 (Shinu
M.S.T Co., Ltd) va dugc l1am kho trong khong

khi dé hinh thanh 16p phim moéng. Trong mdi
thi nghiém, mot giot nudc cat duoc dat trén
bé mat ciia 16p phim mong tai nhiét d6 phong.
Goc tiép xuc duoc do bang k thuit giot khong
cubn (sessile drop technique) bang may do
DSA 100 (KRUSS GmbH, btrc).

2.2.8. Xac dinh kich thwoc hat

Pé xac dinh kich thudc cac hat nano khi
dugc phan tan trong moéi truong thua, bot
HPTR dugc phan tan trong dung dich pH 1,2
va pH 6,8 v6i ndng do 15 mg thude/ml. Sau
d6 mau dugc do voi may Electrophretic Light
Scattering 8000 (Photal Otsuka Electronics,
Nhat Ban). Bén canh d6, mau ciing duoc chup
anh TEM (Transmission electron microscopy)
voi may LEO 912AB-100 (Carl Zeiss, Duc).

3. KET QUA VA BAN LUAN

3.1. P§ tan va toc dd giai phong hoat chit

Do tan cua thube duge thir trong cac moi
truong va dung dich 5 % cua cac ta dugc duoc
trinh bay trong bang 1. Két qua cho thay day la
thudc kém tan trong nudc, voi do tan khoang
I mg/ml trong nudc cét, pH 1,2, pH 6,8. Tuy
nhién viéc két hop cac ta dugc véi ti 18 5%
chat nhii hoa trong nudc cho thiy kha ning
tang dugc do tan cua thude. Dic biét trong cac
ta dugoc duoc thu nghiém lam tang do tan ctia
thudc, Brij® 98 cho thdy day la chét lam ting
dd tan tdt nhat cho thudc. Do do, chét nhii hoa
nay tiép tuc dugc dung dé phdi hop trong cong
thirc bao ché HPTR.

Bang 1. D6 tan cua LX trong
cac moi truong va dung dich 5% ta dugc.

Moi trwong Do tan (pg/mL)
Nwéc cat 1061,35 + 17,36
pH 1,2 947,23 + 13,41
pH 6,8 923,42 + 33,87
POX 1490,80 + 71,29
GUC 2250,16 + 135,01
CRH 2537,14 + 117,87
Brij® 98 3463,09 + 99,27
Tween® 80 2721,69 + 92,85

Tap chi Y Dugc hoc - Truwong Pai hoc Y Dugee Hué - S6 11 33



Két qua thir tc dd hoa tan cho thay toc do
hoa tan ctia thudc trong HPTR ting mot cach
dang ké (hinh 1). Cu thé, d6i véi thudc chua
qua bao ché bang phuong phap HPTR thi phan
tram thudc dugc phong thich chi dat khoang
50% sau 1 gio trong cac moi truong thu pH
1,2 va pH 6,8. Trong khi d6, phan tram thudc
phong thich tor HPTR dat dugc 100% sau 1
gio trong cac moi truong thir. Vi vay, két qua
thir nghiém cho thdy HPTR bao géom PEG
va HPMC thyc hién bang phuong phép nong
chay 1a phuong phap hiéu qua dé ning cao tdc
dd hoa tan cua LX, qua dé nang cao sinh kha
dung cua thudc nay.
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Hinh 2. Phan tich nhiét vi sai cua thudc, PEG
va hé phan tan rin.
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Hinh 1. Téc d6 hoa tan ctia nguyén liéu thude
(LX) va hé phan tan rin caa LX (HPTR)
trong cac moi truong thu pH 1,2 va pH 6,8.

3.2. Khio sat céu triic tinh thé ciia thudc

Phuong phéap phén tich nhiét vi sai cho thay
LX c6 cAu trac tinh thé ty nhién véi diém nong
chay ¢ 143°C (hinh 2). Tuong tu, PEG ciing c6
diém nong chay & 63°C. Khi duoc két hop trong
HPTR, diém néng chay ciia PEG van xuat hién
nhung nhé hon mét chit so voi PEG nguyén
liéu tho do sy trong tac véi cac thanh phan khac
trong HPTR. Nguoc lai, diém nong chay cua
LX trong HPTR da khong con ton tai. Didu nay
chimg t6 phan nao cau tric tinh thé ciia LX da
duogc chuyén sang dang v dinh hinh.

Tuong tu cAu trac tinh thé cua LX duoc
khao sat bang phuong phap nhiéu xa bot tia X
(hinh 3). Két qua cho thiy LX c¢6 cu tric tinh
thé v&i nhiéu dinh (peak) dic trung. Tuy nhién
cuong do cac dinh nay bi giam hodc bién mat
khi thube duge bao ché bang HPTR. Diéu nay
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Hinh 3. Phan tich nhiéu xa bt tia X cua
thudc, PEG va hé phan tan ran.

3.3. Géc tiép xiic ciia nguyén liéu thube
va thudc trong HPTR

Goc tiép xuc ciia nguyén lidu thude va thude
trong HPTR duoc khao sat nham khao sat xem
tinh chat thudc c6 bi thay d6i khi duoc bao ché
bang HPTR hay khong. Két quéa cho thay tinh
chat cta thudc di bi thay dbi tir tinh kho tan
(g6c tiép xuc 16n) sang tinh dé tan trong HPTR
(goc tiép xtc nho).
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Hinh 4. Goc tiép xtic cuia LX (A) va LX
trong HPTR (B)
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3.4. Kich thwéc hat ciia hé phén tan rin trung binh 1an lugt 1a 67,4 nm va 73,9 nm

Thubc duoc phan tan trong mdi truong pH  trong méi truong pH 1,2 va pH 6,8. Két qua
1,2vapH 6,8 nham xac dinh cu trac nano cua chup anh TEM cling cho théy cac hat thudc
thudc trong HPTR. Két qua do kich thudc hat  da duge phan tan dudi dang nano khi phén tan
cho thay thudc dd hoan toan phén tan trong vao méi trudng thir (hinh 5) va do d6 1am ting
moi truong thir dudi dang nano véi kich thudce  tinh tan cia thude.
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Hinh 6. Hinh TEM ctia mau bot HPTR duoc phan tan trong pH 1,2 (A) va pH 6,8 (B)

4. KET LUAN

Viéc bao ché HPTR bang phuong phép nong chay két hop véi viée st dung chét nhii hoa Brij®
98 trong nghién ctru nay cho thay day 1a phuwong phéap hiéu qua dé tao ra cac hat nano mang thude
lam ting téc do phong thich hoat chat. Ngoai ra, viéc thay d6i cu trac tinh thé va 1am ting tinh
thdm wét cta thude ciing 1a co ché chinh gitip cho hoat chét dugc giai phong nhanh hon.
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